A 15-state R-matrix calculation has been carried out at 685 energies ranging from 1 -17 eV to depict the resonant profiles for the elastic differential cross sections and the angular distribution of the spin asymmetry A &, i, (O, k ) in the elastic scattering of spin-polarized electrons by spin-polarized hydrogen atoms at angles of 30', 55', 70', and 
, Wainwright et al. [2] , Fletcher et al. [3] , Gay et al. [4] , and Fletcher et al. [5] ) have been on 90' elastic scattering from 4.4 to 30.3 eV. While most of the predictions for the spin-averaged elastic differential cross section at 90 agree with each other and with the measurements of Williams [6] and Callaway and Williams [7] , as seen in Fig. 1(b) , there is substantial disagreement among the same approximation methods [7 -10] in the prediction of the s'pin asymmetry A i, i, (90', k ), as seen in Fig. 1(a) . From 10 to 30 eV, the experimental values for A i, i, (90', k ) agree only with the prediction of ls2s2p three-state close-coupling calculations (Burke and Schey [8] , Burke , Schey, and Smith [9] ), while the sophisticated algebraic variational pseudo-state close-coupling (CC) method [7] , which provides the closest agreement with the experiments on differential cross sections, fails to predict the correct qualitative shape of the experimental profile for the parameter A ""(90', k ). Another important feature which Fletcher et al. [5] failed to report is the distinct resonant structure shown by the three-state CC calculation [8, 9] In this paper, the 15-state R-matrix calculations of Pathak and co-workers [13, 14] have been extended to calculate the elastic differential cross sections and the spin asymmetry in the elastic scattering of spin-polarized electrons by spin-polarized atoms. The aims of this paper are (i) to probe the sensitivity of the A i, i, (O, k ) The R-matrix method for electron-atom collisions has been discussed in detail (see Burke, Hibbert, and Robb [IS] and Berrington et al. [16] ). The target wave functions, energy levels, and scattering wave functions used in the present 15-state R-matrix calculation have been fully described by Pathak, Kingston, and Berrington [13] and Aggarwal et al. [17] . However, to recapitulate, the wave function describing the two-electron scattering system can be expanded as mnk (2L +3)(2L + 1)(2L -1) (2) where N, are the channel functions formed from the tar- [18] ,has given the results we use for atomic
hydrogen. An up-to-date survey will be found in the recent reviews by Hanne [19] and Kessler [20] [10] ; "",the algebraic variational pseudo-state close-coupling [7] ;~, the experiments of Fletcher et al. [S] . (b) Same as (a) except the experiments belong to Callaway and Williams [7] and Williams [6] . [22] .
e +H(ls)~e +H(ls) (9) The 15-state R-matrix calculations of Pathak and coworkers [13, 14] and Fon, Aggarwal, and Ratnavelu [21] have been extended to obtain the differential cross sec- [7] , and Fletcher et al. [5] ). In Fig. 2(a are clearly shown at the positions 9.557 and 10.126 eV.
In Fig. 2(b) , the elastic differential cross section represented as a function of energy reflects similar resonant structures at the vicinity of the n =2 excitation threshold in confirmation of the observation of these resonances.
In Fig. 2(a) are also weakly refiected in Fig. 2(b) Fig. 3(a) and the elastic differential cross sections in Fig. 3(b) At energies k =1.0 Ry, the minimum of A i, i, (O, k ) obtained from the three-state CC method [8, 9] reaches as far as the angle 8S'. As energy increases further, the position of this minimum of A i, i, (O, k ) slowly shifts back to a smaller angle. It is the turning around property of the minimum of A""(O,k ) which causes the value of A ""(90', k ) to rise up over the energies ranging from 1.0 to 2.25 Ry and is instrumental to the subsequent agreement between the three-state CC calculation [8, 9] and the measurement of Fletcher et al. [5] as shown in Fig. 1(a) . This turning around property in this energy range is not obvious in the calculations which include pseudo-states in the close-coupling expansion (e.g., Callaway and Williams [7] and Fon et al. [23] ).
Another interesting feature observed in the comparison between the three-state CC approximation [8, 9] and the 15-state R-matrix calculation on the spin asymmetry (see Fig. 6 ) and the elastic differ en'ti al cross sections (see Fig.   7 ) is that they are in remarkably good agreement with each other especially in the case of elastic cross section.
Remarkable in the sense that they are both formulated in the close-coupling framework; the three-state CC calculation [8, 9] is a simple calculation which includes only ls, 2s, and 2p orbitals, while the 15-state R-matrix calcula- ---,the three-state CC approximation [8, 9] .
-0. e -matrix calculation' ------coup ing method [7] ; ."" -states [23] ;~th ' n I Iams [7] . [8, 9] is essentially adequate to describe the short-range interaction which affects mainly the scattering at larger angles. The 15-state R-matrix calculation on elastic cross sections is therefore to be expected to be close to the three-state CC approximation [8, 9] at this angular range. Figure 9 compares the present calculation of the spin asymmetry A&, &, (O, k ) with those of the three-state CC approximation [8, 9] , the algebraic variational pseudostate close-coupling method [7] , and the nine-state Rmatrix calculation of Fon et al. [23] . The following facts are observed: (i) The close agreement between the calculations on elastic differential cross sections as seen in Fig.  8(a) [7] ; (b) the present 15-state Rmatrix calculation which includes only the physical target states of atomic hydrogen is in good accord with the three-state CC approximation [8, 9] . Judging from the good agreement between the three-state CC calcu1ation [8, 9] and the measurement of Fletcher et al. [5] for the values of A &, &, (90,k ) as shown in Fig. 1(a Fig. 8 .
